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Specifications 

1. Title of the Invention 

Adsorptive Sheet and Air Cleaning Filter 

2 . Claims 

(1) An adsorptive sheet characterized by containing (a) 10 
to 80 parts by weight fine activated carbon particles with an 
average particle size of 60 to 150 urn, (b) 5 to 50 parts by 
weight supporting fibers having an outer surface area of at most 
1 m 2 /g, and (c) 1 to 30 parts by weight water-swellable or hot- 
melt fibers. 

(2) An air cleaning filter characterized by being 
constituted by laminating the adsorptive sheet in claim (1) with 
an air-permeable reinforcing sheet. 

3. Detailed Specifications 
(Field of Industrial Utilization) 

The present invention pertains to an adsorptive sheet used 
as an adsorption element, and an air cleaning filter with said 
adsorptive sheet used as a component. 
(Prior Art) 

Activated carbon exhibits powerful adsorption capacity with 
respect to aerosols and solutes in solutions; hence, it is used 
in cleaning, debromination, or the like of gases and liquids. 
There are methods in which the air desired to be cleaned is 
ventilated through an air cleaning filter in a direction 
orthogonal to the activated carbon molded like a sheet as one (1) 
of the techniques for applying activated carbon to air cleaning 
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filters. However, of the activated carbons, there are problems 
with fine activated carbon particles having a high adsorption 
capacity because they are not easily molded into filtration 
membranes themselves. Even if a filtration membrane can be 
formed by using any kind of carrier temporarily, it peels easily 
from the carrier and is washed away. Thus, development of a 
technique for being able to effectively utilize the above- 
mentioned fine activated carbon particles as a raw material for 
air cleaning filter is desired. 

(Problems Which the Invention Intends to Solve) 

Techniques for fixing fine activated carbon particles with 
an adhesive or fibrillated fibers (Tokkai No. 55-70342, Tokko No. 
56-49608, etc.) also have proposed as link for techniques for 
effectively utilizing fine activated carbon particles as raw 
materials for air cleaning filters. However, there is a problem 
with these techniques because the resistance to ventilation 
increases and it is difficult to apply the fine activated carbon 
particles as raw materials for air cleaning filters. In 
addition, sheets wherein a porous film material was impregnated 
with fine activated carbon particles, sheets wherein fine 
activated carbon particles were dispersed in and fixed to a web 
comprising microfibers, and other sheets, also have been proposed 

(e.g., Tokko No. 52-4934). However, these kinds of techniques 
still could not satisfy the adsorption volume, ease of desorption 
of the activated carbon, etc. 
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The present invention was achieved in view of this kind of 
consideration, and the object thereof is to propose an air 
cleaning filter with an outstanding adsorption capacity with 
respect to malodorous gases and has satisfactory workability for 
folding or the like, which is a required general characteristic, 
and the most suitable adsorptive sheet used as an adsorption raw 
material for this kind of air cleaning filter. 
(Means Used to Solve the Problems) 

The gist of the adsorptive sheet pertaining to the present 
invention is to contain (a) 10 to 80 parts by weight fine 
activated carbon particles with an average particle size of 60__to 
150,_ iam, (b) 5 to 50 parts by weight supporting fibers having an 

outer surface area of &t most Jt^'^lJMs an( ^ 1 to ^° P arts by 

weight water-swellable or hot-melt fibers. 

In addition, the most suitable air cleaning filter is 
obtained by laminating this adsorptive sheet with an air- 
permeable reinforcing sheet. 
(Effects) 

The present invention is constituted as stated above. But 
upon investigating adsorptive sheets formed by mixing (a) fine 
activated carbon particles with a prescribed average particle 
size, (b) support fibers with an outer surface area of a 
prescribed value or less, and (c) water-swellable fibers or hot- 
melt fibers, at a specified ratio, it was discovered that the 
sheet was outstanding in adsorbing capacity and the air 
permeability also was satisfactory. Furthermore, they discovered 
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that a sheet in which an air-permeable reinforcing sheet was 
laminated on this adsorptive sheet could be made into a 
satisfactory air cleaning filter from the standpoint of 
workability without losing the characteristics of the above- 
mentioned adsorptive sheet, which led them to achieving the 
present invention . 

It is necessary that the average particle size be 60 to 150 
Vim due to values with JIS standard sieves (JIS Z8801) by 
considering the air permeability, loss of activated carbon, and 
paper making ability, etc. of the fine activated carbon 
particles. More preferably, it is about 100 to 150 urn. That is, 
if the average particle size is less than 60 pi, the resistance 
to ventilation is too high. If it exceeds 150 vim, not only does 
it easily fall off, but the folding workability is poor when 
making an air cleaning filter. In addition, the mixing ratio of 
the fine activated carbon particles and the other fibers (above- 
mentioned (a) and (b) ) exhibits a tendency in which the more fine 
activated carbon particles there are, the higher the adsorptivity 
is, but, on the other hand, the lower the strength of the 
adsorptive sheet; hence, it is necessary that the mixing ratio of 
the fine activated carbon particles be at most 90 parts by weight 
from this standpoint. By contrast, if it is less than 10 parts 
by weight, a satisfactory adsorptivity is not obtained. 
Moreover, the adsorbing capacity of the fine activated carbon 
particles is based on JIS K1474 as a standard for judging the 
adsorptivity for malodorous gases. The adsorption amount of 
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toluene is given when it is measured. It is preferable that this 
adsorption amount be at least 20 % by weight. 

Besides synthetic fibers, such as polyester, 
polyacrylonitrile , polyamide, and polyolefin fibers, cotton 
linter, cotton, pulp, rayon, glass fibers, ceramic fibers, carbon 
fibers, activated carbon fibers, and the like may be used for the 
support fibers. Preferably, they are pulp and rayon. The 
s upp o r£__f_jbe rs_arg _ f ibr i 1 1 ated . If the air permeability and 
paper-making ability are considered, it is necessary that the 
outer surface area thereof be at most 1 m 2 /g. In addition, it is 
necessary that the mixing ratio of the support fibers be 5 to 50 
parts by weight. If it is less than 5 parts by weight, the paper 
making property becomes poor. If it exceeds 50 parts by weight, 
the adsorption effect becomes unsatisfactory. Moreover, it is 
preferable that these support fibers be short fibers with a fiber 
length of 3 to 20 mm. If it is less than 3 mm, the air 
permeability becomes poor. If it exceeds 20 mm, the paper making 
property becomes poor. 

The water-swellable fibers and hot-melt fibers are the 
adhesion constituents (binders) during mixing. Polyvinyl alcohol 
fibers are cited for the water-swellable fibers and polyethylene 
fibers, mix polypropylene-polyethylene fibers, and the like are 
cited for the hot-melt fibers. It is preferable that the fiber 
length of these fibers be at most 20 mm. It is necessary that 
the mixing ratio of these fibers be 1 to 30 parts by weight. 
That is, if it is less than 1 part by weight, the fibers may 
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exhibit a function for an adhesion constituent. If it exceeds 30 
parts by weight, the adhesive property decreases relatively. 
Moreover, the preferable ratio of these fibers is about 5 to 20 
parts by weight. 

The adsorptive sheet is formed by mixing each of the above- 
mentioned elements. But besides them, constituents having 
additional functions, such as deodorizing and antifungal 
functions, also may be included. Furthermore, it is preferable 
that the thickness of this adsorptive sheet be about 0.5 to 1.2 
mm if the air permeability and workability are considered. In 
addition, it is preferable that the basis weight be at least 100 
g/m . 

The most suitable air cleaning filter may be realized by 
laminating the above-mentioned adsorptive sheet with the air- 
permeable reinforcing sheet. Paper, non-woven fabrics and woven 
fabrics, and the like, with pulp, rayon, acetate, polyester, 
polyacrylonitrile, polyamide, polyolefin, and the like as the raw 
materials, may be used for the air-permeable reinforcing sheet, 
but it is preferable that it be a form of nonwoven sheet, such as 
paper or non-woven fabric, from the standpoint of the 
adhesiveness with the aforesaid adsorptive sheet. It is 
necessary that this air-permeable sheet not be the cause of an 
increase in the resistance to ventilation; hence, it is a thin, 
coarse construction. In addition, it is necessary that it be 
suitably stiff. Thus, blending the fiber constituents and the 
binders while forming said reinforcing sheet is preferable at a 
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weight ratio of about 60/40 to 80/20. In addition, it is 
preferable that the thickness of said sheet be 0.15 to 0.3 mm and 
that the basis weight be about 20 to 40 g/m 2 . 

Moreover, while laminating the adsorptive sheet with the 
air-permeable sheet, it is necessary that the adsorptive sheet be 
in a wet state, but it is preferable that the percentage of water 
content at this time be at least 100 % by weight. In addition, 
it is preferable that both sheets be pressed adequately after 
lamination and before drying. 

Figure 1 is a rough explanatory diagram showing an example 
of a device configuration while manufacturing the air cleaning 
filter pertaining to the present invention in a Fourdrinear- type 
paper making method. 1 is a reticulated endless belt; 2 is a 
container with a liquid for suspending the fine activated carbon 
particles support fibers and adhesion constituents; 3 and 4 are 
press rolls; 5 is a sheet-conveying endless belt; 6 is a 
rotating- type drying drum; 7 is a taking-up roll; 8 is an 
adsorptive sheet; 9 is an air-permeable reinforcing sheet; and 10 
denotes an air-cleaning filter, respectively. 

The suspension liquid dripped on the reticulated endless 
belt 1 from the container 2 in a cascading manner is filtered 
over the reticulated endless belt 1 to form the adsorptive sheet 
8 on said belt 1. This adsorptive sheet 8 is placed on the 
reticulated endless belt 1 and moves. After it is pressed by the 
press roll 3, it is placed on the sheet-conveying endless belt 5 
where it moves until a wet state. Meanwhile, the air-permeable 
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sheet formed separately is led to the rotating type drying drum 6 
in a dry state, and it is laminated on the aforementioned 
adsorptive sheet 8 on said rotating-type drying drum 6 to become 
the air-cleaning filter 10. This filter 10 is dried as it is 
laminated after being pressed with the press roll 4, and then it 
is wound on the taking-up roll 7. 

The present invention will be explained in further detail 
through the practical examples, but the below-mentioned practical 
examples are not the sort of examples limiting the present 
invention. Changing the design along the lines of all the 
aforementioned and postscript objects is included in the 
technical scope of the present invention. 
( Practical Examples ) 

Various fine activated carbon particles, support fibers and 
adhesion constituents were mixed so as to get the ratios in the 
below-mentioned Table 1, and various adsorptive sheets with a 150 
g/m 2 basis weight were prepared with a TAPPI-type paper machine. 
These adsorptive sheets were heated and dried at 120 to 13 0°C 
after laminating them with an air-permeable reinforcing sheet 
(basis weight: 30 g/m 2 , thickness: 0.2 mm), and air cleaning 
filters were prepared. 

Each characteristic of each obtained air cleaning filter was 
examined, such as the toluene adsorptivi ty , pressure loss, 
tensile strength, activated carbon desorptivity , and paper-making 
property. These results are written side by side in Table 1. 



9 



Table 1 (1 of 2) 
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Key: a) Filter Components; b) Fine activated carbon particles; c) 
Support fibers; d) Binders; e) Air-permeable sheet; f) Average 
particle size (urn); g) Adsorption amount of toluene (% by 
weight); h) Ratio (Weight parts); i) Raw material; j) Outer 
surface area (m 2 /g) ; k) Ratio (parts by weight); 1) Raw material; 
m) Ratio (parts by weight) ; n) Practical Example; o) Comparative 
Example; p) Rayon; q) Polyvinyl alcohol fibers; r) Polypropylene. 
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Table 1 (2 of 2) 
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Key: a) Characteristic; b) Basis weight (g/m 2 ); c) Thickness 
(mm); d) Adsorption amount of toluene (% by weight); e) Pressure 
loss (mmH 2 0) ; f) Tensile strength (kg/15 mm width); g) Activated 
carbon loss; h) Paper-making property; i) Practical Example; j) 
Comparative Example . 

As evident from Table 1, the most suitable characteristics 
are provided with the air cleaning filters of the practical 
examples satisfying the requirements according to the present 
invention. Moreover, the adsorptive sheets in all the practical 
example are satisfactory from a workability standpoint. 
(Merits of the Invention) 

According to the present invention, as stated above, an air 
cleaning filter with satisfactory air permeability, outstanding 
adsorbing capacity with respect to malodorous gases and 
satisfactory workability for folding may be realized along with 
the most suitable adsorptive sheet as an adsorption raw material 
for this kind of air cleaning filter. 
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4. Brief Description of the Figures 

Figure 1 is a rough explanatory diagram showing an example 
of a device configuration while manufacturing the air cleaning 
filter pertaining to the present invention in a Fourdrinear type 
paper-making method. 

1: reticulated endless belt; 2: container; 3,4: press rolls; 
5: sheet-conveying endless belt; 6: rotating type drying drum; 7: 
taking-up roll; 8: adsorptive sheet; 9: air-permeable reinforcing 
sheet; 10: air-cleaning filter 




Figure 1 
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XP-0021 1 1575 

1/1 - (C) WPI / DERVENT 
AN - 90-204649 c27! 
AP - JP880288096 S&1114, JP880288O96 881114; cPrevious 

Publ. J02 1 35 1 A 1 ! 
PR - JP880288096 881 114 

TI - Sheet absorbent for air purificn. filter - comprises 

fine active carbon particles, supporting fibres and 

water-swelling or hot melt fibres 
IV - SHIET ABSORB AIR PURIFICATION FILTER COMPRISE FINE 

ACTIVE CARBON PARTICLE SUPPORT FIBRE WATER SWELLING HOT 

KELT FIBRE 
PA - ( TOYM ) T0Y0B0 KK 
PN - JP2135 141 A 900524 DW9027 OOSpp 

- JP2679714B2 B2 971119 DW9751 B01J20/28 004pp 
ORD - 1990-05-24 

IC - B01D53/04 ; B01J20/28 ; B02J2O/28 
FS - CP I ■ GMP I 
DC - A88 J01 P41 

AB - J 02 135 141 Adsorbent comprises, ~1 Q_^8 0 pts _^ wt. active 
ca£haiu£irj£_423ri^^^ having average dia. 60^15 0 

microns, 5 -50 p t s . ut , s up£p r t _j n g fibres (b) haVTngT 
surface area up to 1 m2/g, and 1-30 pts . wt . 
wa ter_isj^lin^£c ._)_or_ hot -me It (dX fibres. An air 
purificn. filter is also claimed, which is formed by 
laminating the sheet adsorbent and gas permeable 
reinforcing sheets(e). 

- (a) have a toluene adsorption capacity of over 20 wt. V 
fb) are synthetic resin fibres such as polyester or 
polyacrylonitrile, cotton, pulp, glass or ceramics 
fibres, or (active) carbon fibres, which are 3-20 mm 
long. (c) are PVA fibres. (d) are polyethylene fibres 
or polyethylene-polypropylene composite fibres. (e) 
are paper or (non)woven cloth made of pulp, rayon, 
acetate, polyester, polyamide or polyolefin, whose 
thickness and density are 0,15-0.3 mm and 20-40 g/m2. 

- ADVANTAGE - The adsorbent has good gas permeability and 
higher absorption power for offensive odors. (Dwg.0/1) 
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